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chranic findings from bifocal WRAP) and unitocal WRAP) right atdal pacing. 
The flndingS Wesanted here from Opts (6 women, aged 67 ± 8 yearn) are 
part of an ongoing prospective study, which Investigates the r01e of BRAP 
In patients with sick sinus syndrome (SSS) and paro~smal atrial flbdflation. 
BRAP was applied with electrodes at the right affial appendage and at the 
coronary sinus os. The dimensions of the atrium were normal In even/lot. 
In each case echo-Doppler was used to evaluate the cardiac output (CO) 
and the E/A mflo from the mitret flow under DDD mode with the optimum 
AV delay, dudng untfocal and bifocal pacing in Pandora order, acutely and 
chronically, with a two month interval between. 
Acute effects Chmni~ elfeCls 
Untfocal BRAP p Unifocal BRAP p 
Optimum 122.22:1:4 125.84-5 NS 125.554.46 130.54-55 NS 
AV delay 
CO(llmtn) 4,6±1.5 5.24-1.5 0.008 4A±1.8 5.0±1.5 0.007 
E/A 0.844.0.3 0.75"~.:5,S 0,08 1.034-0.4 1.084-S.4 NS 
These preliminary findings indicate that BRAP produces a better acute and 
chronic hemedynsmic result at rest than does URAP In pie with SSS. 
5:15 • Effe,.'t of  Various Atrio-Ventdcular Intervals on 
Coronary Artery F low Velocity Profi les In Dual 
Chamber Pa¢~makem 
Hayder Omran, Thorsten Lewalter, Dean MacCarter, Wemer Jung, 
Rami Rabahleh, Wolfgang Fehske, Bsrndt L0derit~ Depat/metrt of 
Carcliolog~, University of Bonn, Bonn, Germany 
Background: The programmed uration of the atrio-vantricular interval (AVI) 
in dual chamber pacam~kars (DDD) Influences left ventricular filling patterns 
and the ler~th of the diastolic period. As coronary artery' flow is malnfy 
determined by diastolic flow, the length of the AVi may alter coronary flow. 
Methods: To determine whether the duration of the AVI influences resting 
profiles of coranary artery flow valo~ities, comcary artery flow velocity spectra 
of the left anterior descending corenmy artery wsm registered by means of 
transesophageal Dopp~r echocardiography (TEE) in 12 patients without 
coronary artery disease with DDD pacamaksrs alvadous AVI at a heart rate 
of 90 bpm, Peak systolic and diastolic coronary flow valocitles (Vs, Vd), and 
systolic and diastolic Velocity-Time-Integral tVTIs, VTId) were measured. 
Results: 
AVI (ms} VS (cm/s) V'rls (cm) Vd (crn/s) VTtd (ore) 
200 194-5 5.1 ±1.3 41 4-S 9.5~2.2 
100 194. 9 3.1 4-1.7 43-*- 14 13.34.1.2"* 
60 254.10" 3.2± 1.S 404-17 14.44-4.5* 
*p < 0.05 200 vs 60 ms, **p < 0.05 200 vs 100 ms 
Conclusions: Transesophageal Doppler echocardiography can be used to 
demonstrate and quantify diflorenses in comnsry artery flow between differ- 
ant AVI's in dual chamber pacemakers. The finding that diastolic coronary 
arran/flow at short. AVrs is significantly higher than ~t long AVI's may be of 
importance for programming the duration of AVI's in patients with coronary 
artery disease. 
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4:00 
~ Accuracy of Endocardlal Maps Using Reconstructed 
Non-Contact Unlpolsr Electrogmms in Locating 
Spedflc Endocardlsl  Pa~ing Sites 
Stuart W. Adler, Brian D. Pedemon, Jeffrey R. Budd, Chades G. Gomtck. 
University of Minnesota nd VAMC, Minneapolis, MN 
A non~ontast multi-electrode array catheter (MEA) and analysis system 
permits reconstruction of endocardial surface activation using 2500 unipoisr 
virtual electrogmms. Use of an integrated emitted signal (LOCATOR) 
the operator in directing ~, standard quaddpoisr cathoter (QUAD) to specific 
map directed LV endocardial sites. 
The accuracy of the MEA system was assessed in 5 open chest dogs. 
Bipolar (2 mm) plunge (PLUNGE) electrodes were passed through the Lvwall 
and secured at vadous endocardlal positions. The MEA e, alheter was inserted 
via the femoral artery and deployed (1.6 x 4.0 cm) within the LV cavity. Pacing 
from 7 diStinct PLUNGE sites permitted site specific endocardial activation, 
Real time activation maps were displayed and the LOCATOR signal was 
used to direct a QUAD (4 ~m tip) to the site of earlicst paced sctlvaflon. After 
final QUAO positioning the LOCATOR signal was shifted from the QUAD to 
the Pased PLUNGE alectrede to measure the distance between g~e QUAD tip 
and the PLUNGE site on the map. Radtofrequency energy (RF) aRoticaflon 
marked the QUAD tip location. At autopsy the distance between the RF 
lesion marking the final QUAD tip location and the endocardial PLU~IGE site 
was measured. 
Resulls: The LOCATOR signal shift between the final QUAD position and 
the map PLUNGE site was 12.0 ~- 5.4 ram. Simil~udy the distance between 
the RF lesion center and the actual PLUNGE location at autopsy was 8.3 .+. 
5.5 ram, The peJred difference between these two measurements was 3,7 ± 
2.6 mm ,and Is smaller ~ the mean RF lesion diameter of 3.9 4. 0.9 ram. 
After RF one plunge had marked elevation in pacing threshold and another 
could not be paced. 
Cor¢lusions: The MEA system provides accurate, real time display of LV 
endocardlal depolarization maps and standard catheter location. The system 
permits an operator to place a catheter in a 9 mm radius of an endocardial 
site without the use of centect electregrems, System aceuracy is within 4 
mnl. 
4:15 
~ Non contact Multlelectrode Array Catheter 
Mstnernaucally Reconstructs Left Bundle Br~nch 
Potemlals 
Hireehi NakaOawa, Gray®n Eleetty, James H. McCiolland, Lawrence 
E. Wldmon, Mauricio Arruda, Karan J, Beckman, Marls D, Gonzalez, 
Ralph Lazzare, Wyn Davias, Warren M. Jackman. Univ of Oklahoma, Olda 
A new noncontast muittalectrede array (MEA) catheter has been developed 
to mathematically reconstruct endeeard~l potentials for LV mapping. This 
study was undertaken to determine it' discrete subandecam'~ potentials 
from the left buncge branch (LBB) can be mathematicalfy reconstructed. In3 
rinsed chest dogs (30-34 kg), tho 9 Fr MEA catheter (64 e~ectrndes 0n 40 
mmx 16 mm balloon) was inserted into the LV via the fight femoral artery. 
During sinus rl'~hm, the isopotential map generated from the MEA showed 
a pattern of excitation along the septum from base to apex, before ventricular 
activation, conalstant with a ~  of LBB network in all 3 dogs (figure). 
Mathematically reconsln~ed bipolar etectrograms (left panel) from sites A to 
E on the map d~lay (right panel) show potentials fypical of LBB activation. 
~\ --"Y| \~ l 
using MEA catheter. 
4:30 
~ Cham~rl~tlen of Local Eleetrogram With 
Diastolic Potential and Diastolic Potentkd Guided 
Catheter Ablation of Ventflculsr Taehyeardla in 
Patients With Structural Heart D im 
Junicht Salts, Eugene Downar, Tashio Yan~moto. Hireshi Matsuo. Sa/tama 
Med/ca/School Hasp/ta/, Sa/tama, Japan: Toronto Genera/Hosp//a/, 
Toronto, Canada 
Diastolic Potential (DP) am often sought for catheter ablation in vantricular 
tashycardis (VT). However. a delivery of anergy at SL¢I1 sites is not alw-ays 
successful, We therefore charastedzed the local alectrogrems (LE') with DP 
which were obtained by 112 bipolar andocardial t:~ltoon, Intra-oporativefy. 
Then, we performed a DP guided cathamr ablation in a Pt with VT post 
myocardial infarction (Pt 1) and analyzed the LEo at the successful catheter 
ablation sites in two Pts, retrospectively ( it  2;arrhythmogenio right vantdcular 
tachycardia, I=I 3; cardiomyopalhy). Results: 30 VTs in 17 pts who had 
surgical mapping showed LE with DR By mapping of DP, tracking DPs from 
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the eadiest DPs towards the site of VT odgin were obtained in 19 VTs and 
we ~'nJpothesized such consecutive DPs as a return pathway. DP with low 
amplitude and prolonged LiE which preceded the QRS (type A- I) were always 
found at just or within 10 mm of VT origin. DP with similar LEE following the 
QRS (type A-~ whose DP-QRS interval were less than 60 ms, were found 
within 15 mm of VT origin. Type A-2 showing DP-QRS Interval • 60 ms, 
DP with high amplitude and frectiunated LE (type B) and DP with normal LE 
(type C) were located at far sites from VT origin. The remainder LIEs with 
DP in 11 VTs were type B or type C and also found at far sites from 'v'T 
origin of monoregtonal VT. The successful ablation sites in Pt 1 and Pt 2 
showed type A-t and type A-2with DP-QRS interval _< 60 ms, respectively. 
In Pt 3, the successfUl ablation site showed type Bwith excellent pace map, 
however it took long time to terminate VT. Implications: Type A-1 and type 
A-2 electrogram showing short DP-QRS interval should indicate the critical 
site of VT. A site showing type 8 etectrogram may be suitable for ablation, if 
the return pathway is small. 
4:45 
Impact of Underlying Heart Disease on Longterm 
Outcome Fol lowing Catheter Ablation of  Van(t i tular 
Tachycardia 
Christian Weiss, Rtccardo Cappato, Stephan Willems, Thomas Metne~z, 
Kar~H. Kuck. Depfa, of Cardiology, University Hospital Eppendoff: AK St. 
Georg's Hospital, Hamburg, Germany 
Long-term follow up (FU) was assessed in 88 patients (pts) (65 m; 23 f; 53 :E 
17 yrs.) after radiofrequency current catheter ablation (RFC) of documented 
ventficular techycardia (VT). Inclusion criteria for RFC were inducibility of 
bemodynamically stable dinioal VT by programmed stimulation. RFC was 
guided by entrainment, activatior,- and/or pace mapping. Acute success was 
assumed when clinical VT was rendered non inducible 5 days after RFC, Dur- 
ing FU all types of sustained VT were analyzed. The underlying heart disease 
was coronary artery disease (CAD) in 38 pts (remote myocardial infarotion 
in 34/38 cases, EF 37% ~ 13), cardiemyopathy (CM) in 7 pts {dilative in 6; 
hypertrophk~ in 1; EF 32 ± 18%), arthythmogenio ~ght ventrioutar dysplasia 
(ARVD) in 6 pts and congenital (CHD) or valvular heart disease (VHD) in 8 
pts, No organic heart disease (NHD) was present in 29 pts. Results: 
CAD CM ARVD NHD CHDNHD 
(n = 38) (n = 7) (n = S) (n = 29) (n = 8) 
Acute success 24 (63%) 2 (17%) 4 (75%) 24 (82"/=) 6 (75%) 
FU (months) 31~: 17 25:E 14 2t :EIO 21±13 25 ~: 17 
Recur/ShOeS 18/24 (75%) 112 (50%) 2/4 (5(}%) 7/24 (30%) 2/6 (33%) 
Deaths 4/38 3/7 0 1/29 1/8 
2 pts with CAD and 1 pt with NHD died suddenly. In CAD patients 16118 
VT recurrences showed different morphology compared to the prior targeted 
VT. Conclusions: 1. Acute success for RFC Qi VT as well as lung-term FU is 
highly dependent on underlying heart disease 2. Pts with no underlying heart 
disease have the best acute and long-term outcome. 3. RFC for VT in DCM 
pts seems notto be the adequate therapeutic approach. 4. Despite the acute 
success of RFC in CAD pts, the recurrence rate is very high and mostly due 
to VT of new morphology. 
5:00 
1727-51 Reset~ing of Mid-Diastolic Potentials Localises 
Successful Sites for Radlofmqueney Ablation In 
Petlents With Ventricular Tachycardia Due to 
Coronary Artery Disease 
Peter A. O'Callaghan, Jeremy N. Ruskin, Brian A. Mc, Govern, Hasan Garen. 
Massachusetts General Hospital, Boston, Massachusetts 
We analysed 28 distinct sites at which radiofrequency (RF) energy was ap- 
plied during 13 radiofrsquancy ablations (RFA) for ventrlcular tachycardia 
(VT) in 9 patients with coronary artery disease (CAD) to determine if mid- 
diastolic potentials (MDP) manifesting specific characteristics were predictive 
of success. Sites for ablation were Iocaltsed by activation sequence rasp- 
ping, pace-mapping and by alectrophysiologtc maneuvers including resetting 
(advancing) and entrainment. A site was defined as successful if application 
of RF energy terminated VT. 
MDPs were found at 18 sites during 12 of 13 RFAs. At 13 of these sites 
resetting of the MDP by a single extreatimulus, stimulus train or isolated 
PVC was searched for prior to the application of RF energy, Simultaneous 
resetting of both a MDP and VT such that the temporal relationship between 
the MDP and the surface QRS is unchanged was found at 6 sites, all of which 
were successful, Of the 7 sites which did not demonstrate resetting only one 
was successful. 
MDP Reset MOP not reset 
Success 6 I 
Failure 0 6 
Conclus10ns: MDP sites can be recocled in the majority of VTs mapped fur 
RFA in patients with CAD. MDP resetting was highly effective in differentiating 
successful from unsuccessful target sites, 
5:15 
Effect of Ablation Catheter TIWEndocardlal Surface 
Orientation on Radlofroquency Lesion Size in the 
Canine Ventricle 
Redrigo C. Chan, Susan B, Johnson, James B. Seward, Douglas L Pecker. 
Mayo Foundation, Rochester, MN 
Although lesion size has been shown to be e function of ablation electrode 
length, the effect of catheter tip/tissue orientation has never been explored. 
Therefore, tO determine the impact of catheter tip/tissue orientation on re. 
diofi'equency lesion size, 85 lesions in 20 dogs were created using 4-12 
mm catheter tip electrodes. The orientation of the tip in relationship to the 
endocardial surface [parallel (PAR) vs perpendicular (PER)] was determined 
fluoroscspioally and with a 7,5 MHz intrecardiac ultrasound probe, producing 
long axis images with tissue penetration to a depth of 6-7 ore. Lesion areas 
(turn 2) and volumes (mrS) were: 
Electrode Lesion Area Lesion Volume 
Length PER PAR PER PAR 
4 734-31 844-43 376:~67 479 ~: 226 
6 85±36 99±29 387~ 154 494±167 
8 I01:1:43 1174-35 460:b 113 635±244 
10 74~41 113±52 39e:E 202 7474.294 
12 64+25 12u±80 316:~77 649:E 194 
Lesion areas and volumes at all tip lengths were significantly greater with 
the catheter tip positioned paraital to the endoca~lal surface (p > 0.0001). 
Lesion area and volume also peaked with 8 mm PER electrode tips, with a 
subsequent decrease in lesion size with both 10 and 12 mm tip lengths. In 
contrast, while lesion areas created by PAR tips plateaued at 8 mm electrode 
lengths, volumes were optimized with a 10 mm length, with no drop off in 
lesion dimensions with 12 mm tips. Based on this, we conclude that parallel 
catheter tip orientation is cdticat for the production of the largest possible 
van(titular lesions as needed for VT ablation. This study also suggests 
that intracardiec ultrasound is useful in insuring both appropriate catheter 
tip/tissue contact and orientation. 
~'~ Contrast Echocardiography: New Techniques 
and Application 
Monday, March 25, 1996, 4:00 p,m.-5:30 p.m. 
Orange County Convention Center, Room 414C 
4:00 
.Second Harmonic Transient Response Imaging Wlth 
Intravenous Pedluorocamon-lExposed Sonicated 
Dextrose Albumin in Patients With Previous 
Myocardial Infarction: Initial Clinical Experience 
Thomas Porter, Robert Armbrusfar, Karen Holdeman, Fang Xie. University 
of Nebraska Medical Center, Omaha, NE 
We have discovered In humans that if ultrasound is briefly interrupted 
(transient response imaging(TRI)) after a small intravenous inXection(IVI ) of 
perfluorocarbon-expesed sonioatsd dextrose albumin (PESDA), the amount 
of myocan:liat contrast (MC) produced is dramatically increased. It is un- 
known, however, whether TRt can detect myocardial perfusion abnormalities 
in humans. Therefore, we compared the MC produced by a 0.0025-0.005 
m~g IVI of PESDA in 8 patients with previous myocardial infarction (four 
Anterior MI (Apical Long axis) Inferior MI (Short axls) 
